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(54) HEAT-RESISTANT BUTADIENE/ACRYLONITRILE-POLYVINYL CHLORIDE BLEND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a blend exhibiting excellent heat-resistance over a long 
period and having excellent thermal aging performance and compressing set resistance by 
compounding an acrylonitrile/butadiene copolymer bonded with an antioxidant with a polyvinyl 
chloride having an ultra-high molecular weight 

SOLUTION: The objective resin has a heat-resistance of 135° C and contains (A) 75~25wt.% of a 
polyacrylonitrile/butadiene containing 28-33wt.% of acrylonitrile and stabilized by a bonded 
antioxidant and (B) 25-75wt.% of a polyvinyl chloride having an intrinsic viscosity of >1.5 in 
cyclohexane at 30° C. The component A can be produced usually by dissolving a monomer bonded 
with an antioxidant such as N-(4-anilinophenyl)methacrylamide in a small amount of acrylonitrile, 
pouring the solution into a polymerization solution of acrylonitrile and butadiene with a pump and 
polymerizing the monomers. 



r~ — - 

(51)Int.CI. 



<i9>h#bw«w? (jp) 02) & fi§ |^ & $g (a) (ummmm&mm^ 

#W¥9- 111047 

(43)£tMB ^9*^(1997) 4 £28B 



(51)Int.CL G 




F I 






C 0 8 L 9/02 


LB J 


C 0 8L 


9/02 


LB J 


C 0 8 K 3/04 


KCT 


C 0 8K 


3/04 


KCT 


3/36 


KCX 




3/36 


KCX 


5/13 


KDC 




5/13 


KDC 


5/17 


KDG 




5/17 


KDG 




MM* 


m?m<Dm9 ol 


7 H) g»HU£< 


(21)fflS*^ 


#M¥8-222191 


(71)B«A 


590002976 










if ■ 9v F-ri*~ - ^-Y-v ■ r >F ■ ?n 


(22)ffiiBB 


¥^8^(1996)8^23 0 




- ■ * >/t- ■ 










THE GOODYEAR TIRE & 


(31)«*«^3g#^ 


5 19494 




RUBBER COMPANY 


(32)«5feB 


1995*F 8 J! 25 B 






a^/W ^#(44316-0001, 


(33)«5fcfI^3IB 


*B (US) 




— h 1144 










5>X"f AX- 


a^/W^ J >H44221, 
















881 








(74)ffi3!A 




*E 016*) 

jMtMHR< 



(57) [gg&] 

te^-r^ u D— h i?^>frt>% tomtom 

142 8 — 3 3fi*%WT?yn— MJ/lHfc£*U #o 



(2) 



1 11047 



[ Mf&g l ] 13 5 -c Oiff&tt£S^\ iWEffifjUW3&* 
y t # 'J fifi: k^yv-^yptfc-j'C, if 

IB^'J U o- F >J IV/-? 9 y'xyii 2 8-3 3 S* 
%«7^ 'J n- f y^fc-fr* U Z LT 

75—25 mmxcomx-^ l , ± una* u mt t - 

/Ni^^a^df-tfy^, 3 0°CT"1. 5iH^i* 
ESfflg£*U ^LTTVy F^C^ 5— #tl7 511 
%oMT-#& LT v i t t iifBOTV > 
F, 

[ ft *H 2 ] jg^M^^iJXJiffilS*^!*®^ 
"CWKSftJt , If *« 1 fcffiittiOTV y F . 

[ mt<M 3 ] *k y wcx—)vm&tfkify 5o-»io 
i o t t v * h . mm, i fciattf) 7v y f . 

[ff*if4] S£^3E«M^a^*«*»t»^V^T 

*t? 5 - 5 o s*%a§jn $ tiT w h . it *is i izmmcoy 

[ If *H 5 ] ft*3|3&*# - Tjf y 7" 7 v 7 X'fo t . If* 

J-i!4^fB»07VyF\ 

[ If **! 6 ] y # SftT V -it . If *lf 4 tie 

[»*IJ! 7 ] 12 1 °C«B»tt*^. KflS&ihJWtf 
«r^tT38e-fl:S*utJKy 7*? 'J n ~ F yx 
y a" A t # U J&ft b* - )V b cr)t° 'J 7'V y FT$> -o 
t\ mfE^y^-ftib"— /M£ASTM&D 1 243-66 

•case tr^ i . 6 ja±o«»teUE** l , mmr 9 y 
n-iy nv/y^s ; jx.ym^mmm.7'u y f tfttt 9 

0-1 0fi»««0M-C#ftfCV^ii:*W«fc^-4± 

ie«7'vyK. 

[ if *js s ] w jpsMfciRrrwfc $ , if *« 7 tie 

[ If *H 9 ] sK y J&ffcb'^F^ 50-^10%, r 
? ijn- hy^/7^yxyi^j^5 0— ftl 0% 
•£*VTW&, M*Jl7l;:ie*l5<?>7 f VyF 0 

[ if *3B i o ] tt*gR^«»f3Wfi^#te!£^i. ^xms 

— 5 o **%asjn § ilT V \i % If *Ji 8 fcBffiZ) 7' y y 
F\ 

[ ft * JB 1 1 ] t&tMWIl 7° 7 v 9 W\-<7) t> o 
T"J>-g>, lf*if StClEt^'VyF. 
[H*3I12] yy##3t»£flT^S, lf*H8t 

fatten ?vyF. 

[if*if i 3 ] masi&Mim&LtiT? v n- f y 
Sr£, **VO*4, if*Jinciaa^7 , vyHo 

/y/7" * yX yM-^^-fkR&jyfJ £ 1 - 5 — 3 MM.% 

#*tTV^4, lf*ll7tiaK<7)7'VyK„ 
[ If *H 15] 1 2 1 - 1 3 5 °CT 1 0 Hia^S'ftS 



^?§M7'VyK^4£t§^|,. pTH>tt**t--S» , If* 

in tietttf07-v>-b„ 

[ff*Jl 16] 121 — 135 °CT 100 m^feitZ 

tLtzmm7~uyv$:±tmt&. ^utt ^-th , if* 

Jl7tClEtt^7 - V>-H' 0 

[|f*JS 1 7 ] iWtl»jBW3WI6^Lfc7K y 7? y n- 
h y )W79 V^ytfT? 'J n~ h U^Sr*«j 2 8—^3 

3 m.*% l t ^ h , if *ii 7 tte*^ 7" i-/K, 

[|f*H 1 8 ] Siffi±l«^LT££t§ii/-^ 
yr? iJn^HU;|//77y'xy^\ T7 'Jnr.hU 

RIFTS ^*!WtB6jtJH**fl5j: 0*4»*»6atfas 
ta#LTlBiS*ut*)^)*Cftft, If *JB 7 CI a 

[If *JS 1 9 ] ifflKTV y H**|ftLh LfcEffiffitSttS- 
, If *H 7 tC|B»^ 7' 1/ y . 

[0001] 

mh.tzmm^^ . jk y f^b-^esji § 7-^ 

y'xy/7 ? 'J D- h y )V7*V y Fsfi*. 

^ yxy/7? y n- h iJ^fi^ftfcioTftS i fc # 

s . ifiA>coffi-fi:i®±siJ^7"^^x>/r^ y a 
-MJ;l^K^*«i, flfih^JbKUatftf-^ (pv 

§#1. ( f 1 uxe d) „ »«NBR/PVC7"t/yK 

AtA-f 7> y F 4 . 

[0002] 

rn.it § titz — h y ;p/ p v c TV y f j&tfiffl s n.T § 

[00 03 ] f*«NBR/PVC3yA>)yFll ^ 

ixT^S. -efL^c^ffifflii. 1 0 OV.aTCD&gX'lt. 
"jxfuyav^no y-ftxK y xf p y fc M-^-T 
[0004] -Fy/l-/PVC7'Vy F^^-ix^^M-ir 

nuffuX *} i>mw&Rvmmmtf&i&x'h2>i>\ bj± 
m&jw-F*4ffiteP v c ffxmwa&ttiih izm&m 1 

if A < tt=S: v \ ^6 <^)Mftttli y- nnr ly y t l^^t' 
S 36*. 'Jxfy y&v ?on^w y^t^ y 

x^iyy(3iftdift<{4^v^ Jtti^mmi&mmtf 



(3) 



1 11047 



#mmz i o o°c-c% i o o°caTx*fo 
ft. 

[0005] 

mmr? yn- f u/i/y^yiy-^yMt'^i 
~rvy k £ t £ s ~t h . 

[0006] 

c is® zmm-z tztbn^m ] 

J^y/T7 'J F y/Ffi-£-i*, ih$r;b ^ ft ^ffiPMfi* 
WPVC^ffl,^*^ (CHEMIGUM) HR^ 
-^°'J V-Srffiffl-TS t „ Ififitt £ 1 0 0T^£> 1 3 5 
•CiTfiLhS-ttft <! fcs&fWCfcft Z b £3&jLLfco IB 

4 ^Jnitg&v^w&®ftfg(4fi£*toN b r/ 
p vcruy Fbmtx*$>&&. i 3 5 'cvcMf&^k 
mittitifcco- F V /liA/PVC^^i/ y vco^KZm 
tX^&M^tth . *:fi<9>;i. ift^cOfrU^Vy F 
ti. 5I?£ffiffl§^lTV^ilfffl<7)S^#:tcWLTi>. 1 3 

[0007]RCV7490 1 f*>, Kffcfi&lfc#M-&:7' 
^ -/'iy/7? U n— F U /F/ft«WJK*° U tSlfct:'- 
;l«7 0/3 0 7>y F , H X t/MM^^y 7 V )V ( P 
aracril)OZO, WhT7 VU—YV 

777?W*y-fNM(f lack and 
white f il led) nW^ypfclT^i 
-&!(%tt*f*IBcr.^t^-f-. RVC 7 4 9 Oli+^xa 

ytt£^jW\ R V C 7 4 9 0 ^tWM^VVttSrBJi^ 
#^T\ 2 4 B§ra1f*^^°5 y/FO z o yvy VlzMMtf 

[0009] ASTM No. 1 >M ;l-{±pj7'V >" F t 
hlfHt%-£&e RVC74 9 Oil ASTM No. 3 

pfj^y FTl^ttT&ft^ 1 0 0*CI4.TO 

[JRVC7490j; 1 )i.7? l Jn-iy 

[ooio] zti^yvy m^mm^m-smi* 1 

2 l 'C<7)B^-ft;ttT7K$tL-g. . y'y -y ?MRVC 7 
4 9 oay^y FM 1 2 l^Cfe^tl 5 BHT-e 
«M«7 0%J*v\ — ^^^OZOJiMt-f- 



hti&« RVC749 0<i 1 2 1 °C!/Zi3lfZ> 2 0 BUJcT) 

ozo(i3 Hiarctt** 4 5%^i\ a*o 1 o hist 
iJMKBejbnjWis^ t 7f > f ia#j&-rc£ 

c07V y F L < Sci&ffcU L* 1 LX*Wmt£ <0 » 
[0011] WiRVC 74903V 

Ffi l 3 5 < c-c{i7BP5<7)iT^--y>-^t;tlf 
i. <ftgO»5fc5 5%) , 15 0*CTIil. 5BISOX 
T*-7"y^mzMLhZ>tfX'1zhii i (#«#J=5 5 
%) . — ^StSWiWN^^/l-OZOyVyFJiM^L 

[0012] aaeaw)'r-^*>^*H&*-6 «t 3 im^ 

jyffifi^S^LT^ft^iutJKi; U n- h U;P/7?- 

VyY- tpcoTp: 0 u— F V y"xy7'l/> F 

u o~ F v iv/y~ 9 Vx.y<rfm\KVMAVc:~iV-f 
v y F ii, ^ u Mb £'-/^MJteJg# 1 . 4 uiTT*. 

L < (± 1 . 7 iil±^ffiPSffi«^^^-^ fc # , E^m § fi^ 

msmn<xv-r^m^^i-h . *^BH«^it7-v > f 

(4. 12 1 °Ck:;fctt£ 0—15 BraT'COffSO^tfiJ 

[0013] #B2:»ffcay4r 7 U n - h y ;F/7"^ i? 

F y F 12 . +° 'J IS-ft t-;F*^^ < fc 0 . 8 - 1 . 
5,»*U<ttl. 6. ^Ul. 7{5t"«ftV*|5m 

ffiSr*-Tfti:&. »j£*W3i-yytt*^rt-s . Ztit><?~> 

tt^h1Xte$Vm&-Mt. fSS^S^^y (Ox 
y) 2 0 0 P VCM^y4 0 0 P VCta^?flS 

mffuxhh o ffltt<^-&iiMti»jUW**r^ y f y 

<r t treLTraefc^ftSMi-fbt: i ft#8?fc*tL 

[0014] Ifl^^^MiMMT ^ y n - F 
;F4>CN- (4-7-^/71-/1) y ;FT 5 F 

W. ^— ^S'x (James W. Horvath) Olm 



(4) 



1 11047 



BR (Bound Antioxidants Sta 
bilized NBR in Automobie 
App 1 icat ions) _ 1 9^6 2M, E 1 a s 
t ome r i c s , 8H , 1 9 7 9¥«*2 tMffcftUt- 
mW$ KX ^ h . T7Vn-hV)Vt7? ^x ycoMM 

nLfeT^ U a- h y /P/y? yxy&^DSiiilc* 

ada), fnyhtU(Tovonto) fl97 4^ 
5 J! 7-1 OHfclMSrtjfctfBflS^ (Ame r i c 
an Chemi strySociety) , 3"'A^-f4 
^(Rubber Division) O^-fcrJiajS 
tlTt. R. H. ?^>fy (R. H. K 1 ineH^i-g, 

h 'J >V/y'-9 y'x y =f A # S i> cot'$> s #\ 

1. 5~3%**Jf*U\ 

[0015] mm±mfM^ttz^.mmm-h^mp 

vet mzim S . JfflB Lfe k S SliWottK * So 
[00 16] 

[0017] S^ASTMStifeffiS:, 8!£*&5£Lfc»£ 



£&Vvc. ^M^SratTffifflL^o ASTM D3 1 
8 2 litfiH^tWtCOV^T , ASTM D2084 JiiJP 
fiSPtStttO^T. ASTM D4 1 2(i^JtttOV^T. 
ASTM D 2 9 5(iEffi7^AtA-f^tOViT. AST 
M D4 7 fUASTMDl 
2 4 3-6 6 (i^U^b'x/PiO^SlJStOV^T-en 

wffifflLfc. j-y>mmi±7S-U'y7 ■ *yy ■ 

A— (Orec Ozone Chamber) fpX\ 
*7>i!Jg5 0 PP hmfcJ;t>'3 S'Cfcr&^'CfToJt. 
<y h)V—7 (Bent Loop) WJ-2 0 

[0018] ^'j7-7>y H{±. IWUWjyfl*^!^ 
fcr^'Jn-by /k/V ? i^x y 3"a t *° U Jftft; b'-;l^ 
fttfmm p v c t com&M^z X-jXMML 

isW\*+f>> 10 0ml co'Mmzltz7t<fri-£;&% 
^M#*0. 2+0. 002g^ffflLTASTM^D 
1 24 3-6 6^->T ; ff^V\ -e LTWfnJKJ+^O 
7fffi<7)iEIiJ XM-iH Lfz . S£#£iKV ^'*#Ay 
y s' >j - ifi t o iff tffl{i7 < y v 'J —X<n 2 0 a <o 
^°x<7) fc £ £jfifln L tz o <r ix 7'V y T* co*S-£ t IB LX 

[0019] iKU«tt:^fc . S«±ffl^'^L^ 

r ? u ax h y iv/zf? yiy ^ — *° y -?— t <r>7u y 
pcomncox? y —-ymr? -v v^m^ y^yy h 

[0020] 
[Hi] 



(5) 



1 11047 



i ai 


RCV7490^TtiBgCOMBR/PVC O*^* 'J ;V 0Z0) 


BX9J 




32401 


342303 


342301 


RCV7490, HE662/PVC 


158.0 




158.0 








150.0 




150,0 




4 0 


4.0 


5.0 


5,0 


7U ym 


0.5 


0.5 


0.5 


0.5 




50.0 


50. 0 






^ _ wi/(Hi-SU)243LD 






50.0 


50. 0 


(Paraplex)G62 


5. 0 


5.0 




5.0 


s<Jl>J] y -MVulranoUOT 


10.0 


10. 0 






'<l<7 U(Vanfre)AP-2 


2.0 


2.0 






^ ~y £ *G-57 






10.0 


10.0 








1.0 


1.0 


AC-G29 Atf If j.f*L/> 






L0 


1.0 


^-t"7^i? ^ (Car bovax) 3350 






1,0 


1.0 


HVA-2 


2.0 








-v £.*(Ultratiox)626 






0.5 


0,5 








0.5 


0.5 


¥-7U> Y (Spider Brand) <lf 


0.5 


0.5 


0.5 


0.5 


y ^Jt/^TXCMethyl Tuads) 


2,0 


2.0 


2.0 


2.0 


y fo9 y ^X(Altax) 


1,0 


L0 


L0 


1.0 




2S4. 0 


226.0 


249.4 


241. 4 



[002 1 ] 



(6) 



1 11047 



*1 


RCV7490 £ mm cDNBR/PyC(^ * 








?[?13fe^. MPa(psi) 


18, 68 


16.94 


17. 0 


17.41 




(2708) 


(2456) 


(2466) 


(2525) 




693 


584 


702 


744 




3. 1 


3. 3 


2. 1 






(443) 


(482) 


(306) 


(338) 




5. 9 


6. 3 


3. 2 


3, 4 




(856) 


(908) 


(464) 


(4<ifn 


300%^^ ^ 


8.5 


8. 7 


4. 3 


4. 5 




(1231) 


(1261) 


(618) 


(657) 




64 


66 


70 


74 


§I5S^$. ^-ft, kN/ii 


42.6 


38.0 


48.9 


48. 0 




33.2 


29.6 


50.0 


54.3 


BX9J 


342403 


342401 


342303 


342301 


>e 

20% 50pphm, 




i £fc 






40t7B 




















*<> YjV-zf 50pphm, 40t 










7B 










ttttiM- •/>■«:, 
SOpphnt, 40t 7B 




24H#r^ 






ASTM lfol;*-r./b, 708*113 M50t 


MPa Cpsi). *Mb¥M 


178 


87 


103 


6 




3 


21 


9 


28 




97 


97 


98 


97 


J^S£-ft (points change) 


33 


31 


28 


23 




-16.9 


-10.4 


-13.6 


-7.0 


ASTK No. 3 t^A', 704m 91501C 












23.9 


31.8 


11.2 


7.4 


#* 


123 


11 


428 


456 




92 


95 


78 


70 




28 


29 


8 


-4 




1,4 


3.9 


7.6 


18,7 



[0022] \M3\ 



m i ctfe&) 


8CV749Ci:r1flEi©NBS/PVC C^5? y/W OZ0) i©ittt 


ASTM l^l^t 70^Ptg @23t 


3JPa(psi) , SMfcsfatf 


-65 


-68 


-63 


-75 




46 


45 


40 


36 




-18 


-21 


-30 


-38 




43.2 


55.0 


41.5 


516 


ASTM ^^ Q C + 15^^^y-;b P 7C^@2 3t3 


3l3i&£ r MPa,3£rtl**J 


-69 


-71 


-80 


-80 


> 3 TAMt 


42 


42 


34 


30 




-22 


-24 


-36 


-44 




54. 7 


69.5 


59.4 


84.5 


as*. 7 oim @i8o 6 f 


! MPa(psi) 


-3 


-5 


-14 


-22 




62 


63 


61 


65 




-2 


-3 


-9 


-S 




6.3 


9.1 


11,2 


16.2 


BX9J 


342403 


342401 


342303 


342301 


v^-f Fit, °C 


37.9 


-49.9 


-17.5 


-28.9 



[0023] 



(7) 



#i?¥9- 1 11047 



RCV74 9 0 7 0/3 00. ^5 ^AHR 6 6 2«r*K-ftB6jUMIS-&r ? »J 
n-b)j/k/77yxy-pvc, ^> IM -V- ■ ^S*;l/|± 
(The Goodyear Chemical Divis 
i on) 1 

^°^^OZO M«±M^M^LTV^U7 0/30NBR/PVC7Vy 
~x~U-^ *?}V ■ ^5#A4± (Uniroyde Chem 
i c a 1 Co. ) S 

ASTM N-762777? 

>M ->7b2 4 3 LD 7kmT^)V7 r Xis*J 

NVA-2 N, N' -m-7x-l/yyT7l/^f 5 F 

;s7i^#y— ;i/OT x— ^/b-^x— xA^OM^J 

a°77°1/7^xg- 5 7 t;yxxf/i/MIM 

)V^)VT i 0 2 > 

AC-629A OTXf]/X T^>f F ■ y$#Mt (Allied 

Chemical )M 
*-*77?X3 3 5 0 * o yx^yy"iJn-;b 

A>7PAP-2 85Cm. P . , R . T. ^>?-\l)V M± ( R . 

T.Vanderbilt) ^SC^rS JUXffijM 
Wb7y7^X626 b'X(2, 4-y-t-7'f/V7x»;l/)^my 

Ml h-^y^X7T'i F 
^^777^X276 t?^f^3, 5-y-t-7"f/l/-4-t Fo^ 

i^b Fny^W-b 

/t4± (Stauffer Chemical Co 

. ) m 

[0024] fomfccDixm^mnRmmz t^^Rmm^mncomnximm^mti^ - 



(5i) int. ci . 6 mm-^ j?i*iK3#f- fi mm^wm 

C0SL 27/06 LEM C08L 27/06 LEM 

(71) Sill A 590002976 

1144 East Market Stre 
e t , Akron, Ohio 44316- 
0001, U . S . A. 



